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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the manufacture technique of the ceramic multilayer substrate for carrying 

electronic parts. 

[0002] 

[Description of the Prior Art] A ceramic multilayer substrate forms in a sheet metal-like green sheet the slurry which mixed the 
binder to ceramic powder by the doctor blade method etc. After processing a breakthrough into this green sheet, fill up this 
breakthrough with what made the metal powder which is wiring conductor material the shape of a paste, and a wiring pattern is 
formed. Then, the green sheet in which the aforementioned wiring pattern was formed is accumulated the number of need sheets. 
Temperature and a pressure which the green sheet accumulated with the binder in a green sheet unifies are applied and pressed, 
and it is manufactured at the process of calcinating the ceramic multilayer board finally unified at predetermined temperature. 
[0003] In order to unify the green sheet accumulated with the binder in the above-mentioned green sheet here, it is the 
temperature more than 50 degreeC, and it is 2 lOOkg/cnx The above hyperbaric pressure needed to be applied and pressed. 
However, on such press conditions, also by the small difference of deformation by the difference in the density of the wiring 
pattern formed in the green sheet etc., the plastic deformation which brings big influence to burning shrinkage happened to this 
green sheet, and the burning shrinkage of a green sheet had become the barrack thing greatly in the substrate side as a result. 
[0004] On the other hand, if the green sheet by which the larninating was carried out before xeransis of the adhesives which 
applied the liquefied adhesives which do not affect the property of a green sheet between these green sheets, and applied them by 
the pressure of the field where only elastic deformation occurs is pressed, it turns out that the variation within a field of the 
above-mentioned burning shrinkage can be reduced. Then, conventionally, adhesives were applied all over the green sheet, and 
the process of pressing simultaneously and pasting up the whole surface of the green sheet piled up upwards in the non-dryness of 
these adhesives as shown in drawing 1 was adopted. Here, 101 in drawing shows the whole press equipment, 102 is the punch of 
this press equipment and 103 is female mold. Moreover, the guide pin by which 104 was set up by the above-mentioned press 
equipment, and 105 are the green sheets positioned by this guide pin. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned proior art, in case the green sheet of two or more 
sheets is pasted up, in order to press the whole surface simultaneously and to paste up, air did not fall out from between green 
sheets, but that a green sheet blisters and a technical probrem called the position gap between the layers by the bulging had arisen. 

[0006] this invention is made in view of the technical probrem which the conventional technique mentioned above has, and the 
purpose is in offering the manufacture technique of the ceramic multilayer substrate which puts and presses the green sheet of the 
status that non-dried adhesives were applied so that neither bulging nor a position gap may occur. 
[0007] 

[Means for Solving the Problem] In the process which carries out the laminating of the ceramic green sheet of two or more sheets, 
and presses it in order to attain the above-mentioned purpose, this invention performed temporary adhesion for a positioning in 
the edge of the green sheet by which the laminating was carried out first, and considered it as the manufacture technique of the 
ceramic multilayer substrate which presses continuously gradually from a fraction of having applied adhesives and having pasted 
them up previously between the green sheets which have not been pasted up under the temperature and the flow and pressure 
requirement which is not deformed plastically, after that 

[0008] In order to press in the above-mentioned this invention under the temperature and the flow and pressure requirement to 
which adhesives are used and the ceramic green sheet by which the lajninating was carried out does not deform them plastically 
according to the manufacture technique of such a ceramic multilayer substrate, While deformation by the press does not remain in 
a ceramic green sheet, the press Since it is gradually carried out continuously from the fraction in which the temporary adhesion 
for a positioning was made, it is enabled to miss the air incorporated in the above-mentioned adhesives, and becomes the 
manufacture technique of the ceramic multilayer substrate which blisters or a technical probrem by this air called the position gap 
between layers does not produce. 

[0009] The technique of putting and pressing sufficient temperature and pressure for between green sheets pasting up, without 
applying adhesives for a part of edge of this ceramic green sheet as the technique of the temporary adhesion for the 
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above-mentioned positioning, here, after carrying out position doubling of the ceramic green sheet of two or more sheets is j 

employable. According to this technique, it is desirable from being able to save the time which applies adhesives and the work 

becoming simple. In addition, although it changes with modalities of material composition of a green sheet, and other 

components, it is usually the temperature more than 50 degreeC, and the concrete conditions of this press pressure are 2 

lOOkg/cm. If the above pressure is put and pressed, the temporary adhesion for a positioning is possible. However, adhesives can 

be applied also in the case of this temporary adhesion, and it can also adopt the technique of making it press and paste by the 

pressure in the elastic-deformation field of a green sheet in this invention. 

[0010] Moreover, what is necessary is just to use the thing which diluted with water or the solvent the binder used as adhesives 
applied between the above-mentioned green sheets at the time of a green-sheet manufacture, or the thing of the status as it is. 
Although the adhesives of other modalities may be used of course, it is desirable to use the adhesives of composition with which 
ash content does not remain after baking even if it makes it what **. 
[00 1 1 ] Hereafter, the above-menuoned this invention is explained in detail 

[00 1 2] A ceramic multilayer substrate unifies the green sheet which only required number of sheets carried out the laminating of 

the ceramic green sheet, and carried out the laminating by pressing after that, and is obtained by calcinating it 

[00 1 3] Here, as for the vertical layer pasted up at the above-mentioned laminating process with the natural thing, an electric flow 

must be obtained Therefore, the electric conduction paste with which the through hole of each green sheet was filled up needs to 

contact the electric conduction paste and accuracy of a vertical layer, and alignment of the green sheet of a vertical layer becomes 

important [ being made correctly ]. As the technique of this alignment, a guide-bar method and a guide-pin method are usually 

used. 

[00 14] A guide-bar method is the technique of installing the bar (a rod, plate) with the height in the upper limit and left end of for 

example, a press plinth, pressing a sheet edge against the bar, and specifying the upper limit and left end of a sheet. Moreover, a 

guide-pin method is the technique of carrying out the laminating of each green sheet, doubling with two or more guide pins 

beforehand installed in the press plinth, drilling a guide hole in a green sheet, and inserting this guide hole in the above-menuoned 

pin on a press plinth. Here, as for the flexible thing of the status, the guide-pin method is suitable like a green sheet. *; 

[00 1 5] After aligning the green sheet of two or more sheets correctly by the above-mentioned technique, sufficient temperature \ 

and pressure for between green sheets to paste up a part of edge of the green sheet by which the laminating was carried out, [ 

without applying adhesives are put and pressed. In this case, although the green sheet of a vertical layer can be pasted up with the | 

binder in a green sheet, a green sheet causes a plastic deformation with a press pressure. However, when a part unnecessary as a j 

substrate which is cut behind is used for the fraction pressed here, the plastic deformation does not pose a problem. Thus, % 

although the technique of this temporary adhesion that a green sheet can be pasted up without adhesives although a plastic « 

deformation is caused is not the indispensable configuration of this invention, it is a desirable configuration. 

[00 16] Next, what was diluted even in the status that the binder contained in the green sheet can be sprayed on the fraction which 

samples the green sheet by which the above-mentioned temporary adhesion was made, and has not been pasted up from a guide > 

pin using the organic solvent or ion exchange water is applied as adhesives. Then, in this case, the fixture made from plus a 

******** is put in between green sheets, and although the green sheet by which the laminating was carried out is pressed by the $ 

pressure of the grade which causes only elastic deformation, the opening is opened so that this fixture made from plus ******** % 

is slippery and may fall out from between green sheets at the time of a press so that the field where adhesives were applied before -i 

the press may not adhere to an upper green sheet. 

[0017] After preparing the above-mentioned setup, the green sheet by which the laminating was carried out from the fraction in 
which temporary adhesion was made using the press equipment of the structure which lets between the rolls of two pass, for 
example is pressed. Since such press equipment of roll structure can press a green sheet one by one from a press injection side, it 
can solve the trouble where air which was described previously does not fall out. 

[0018] If a laminating and the pressed green sheet are calcinated after a ** binder as mentioned above, the ceramic multilayer 

substrate without the position gap between deformation or a layer can be obtained. 

[0019] 

[Example] Hereafter, the example of this invention is explained with the example of a comparison. 

[0020] - The coating of the slurry which added and made the drainage-system binder (AS-5500) of the poly-acrylic emulsion by 
**** Synthetic-chemistry company as an example-ceramic green sheet among the glass 50 weight section of a way silicic-acid 
lead system and the alumina powder 50 weight section was carried out with the doctor blade, and the ceramic green sheet with a 
thickness of 1 85 micrometers was used on produced 95mm square. Moreover, what diluted with ion exchange water the 
drainage-system binder of a poly-acrylic emulsion system used for production of the above-mentioned green sheet to 40vol% was 
used for adhesives. 

[002 1 ] First, after carrying out a six layer laminating, positioning the above-mentioned green sheet 1 correctly using a guide pin 4 
on the female mold 3 of the press equipment 2 shown in drawing 2 , the part was pressed by the press punch 5. It is 65 degreeC 
and this press condition is 2 300kg/cm. The pressure was put and it carried out for 3 minutes. 

[0022] Next, the optimum-dose application of the above-mentioned adhesives was carried out using the atomiser beforehand 
prepared the front face of each class of a green sheet 1 on which temporary adhesion of the part was carried out by the 
above-mentioned press. In order that these applied adhesives might prevent adhering to the upper green sheet before the press of 
the following process, as shown in drawing 3 , the fixture made from plus ******** 6 was put in between green sheets I , and the 
about 0.5mm opening was opened between green sheets 1 so that this fixture made from plus ******** 6 was slippery and might 
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fall out at the time of a press. . 

100231 Then the green sheet 1 was supplied and pressed in the heat press equipment 7 of the structure which lets between the 

rolls of two pass as shown in drawing 3 one by one from the fraction by which temporary adhesion was earned out. It is the 

temperature of 70 degreeC and this press condition is 2 3kg/cm. The pressure was put and it earned out for 5 seconds 

r00241 After having heated the laminating and the pressed green sheet at the temperature of 400 degreeC as mentioned above for 

6 hours and performing a •* binder, it calcinated for 10 minutes by 850 degreeC. The obtained ceramic multilayer substrate was a 

ceramic multilayer substrate which blisters and does not have the position gap between layers. 

r00251 - Example of a comparison - A point different from the above-mentioned example in this example of a comparison is 
havine pressed simultaneously the whole surface of the green sheet by which the larninating's was earned out, after repeating 
applvmg adhesives all over a green sheet and applying adhesives to the green sheet which piled up the green sheet upwards and 
oUed it up further by the non-dryness the number of need sheets. Other processes, conditions, etc. are the same as the example. 
The obtained ceramic multilayer substrate was that in which it blisters and the position gap between layers exists. 

rEflfec tl In order to press in this invention explained above under the temperature and the flow and pressure requirement to which 
adhesives are used and the ceramic green sheet by which the laminating was carried out does not deform them plastically 
according to the manufacture technique of such a ceramic multilayer substrate, While deformation by the press does not remain in 
a ceramic green sheet, the press Since it is gradually carried out continuously from the fraction in which the temporary adhesion 
for a positioning was made, it is enabled to miss the air incorporated in the above-mentioned adhesives, and it blisters^ or there is 
no fault of the position gap between layers by this air, and the good ceramic multilayer substrate of a quality can be offered. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture technique of the ceramic multilayer substrate characterized by pressing continuously gradually from 
the fraction which performed temporary adhesion for a positioning in the edge of the green sheet by which the laminating was 
carried out first in the process which carries out the laminating of the ceramic green sheet of two or more sheets, and presses it, 
applied adhesives between the green sheets which have not been pasted up after that, and was previously pasted up under the 
temperature and the flow and pressure requirement which is not deformed plastically. 

[Claim 2] The manufacture technique of the ceramic multilayer substrate according to claim 1 characterized by being the 
technique of putting and pressing sufficient temperature and pressure for between green sheets pasting up, without applying 
adhesives for a part of edge of this ceramic green sheet after the technique of the temporary adhesion for the above-mentioned 
positioning carries out position doubling of the ceramic green sheet of two or more sheets. 



[Translation done.] 



1 of 1 



10/22/01 12:57 F 



THIS PAGE BUNK (uspto) 



